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(54) Cermet and ceramic discharge lamp 

(57) A cermet which contains an aluminum oxide 
component, a silicon dioxide component, a component 
for modifying the coefficient of linear expansion which is 
formed of a metal oxide other than aluminum oxide and 
silicon dioxide, and a metal component with a smaller 
coefficient of linear expansion than aluminum oxide. A 
ceramic discharge lamp which has a discharge vessel 
with an arc tube part and hermetically sealed tube 
parts, in which furthermore in the arc tube part there are 
a pair of discharge electrodes opposite one another, 
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and in which a hermetically sealed arrangement is 
obtained by f ritting-welding of hermetically sealing com- 
ponents with the hermetically sealed tube parts, in the 
hermetically sealed components the base parts of the 
upholding parts of the electrodes being inserted, on the 
tips of which the discharge electrodes are located, and 
in which the hermetically sealing components are 
formed of the above described cermet. 
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Description 



Background of thft Invention 
5 Field of the Invention 

[0001] The invention relates to cermets and a ceramic discharge lamp in which the cermet is used for the hermetically 
sealing components. 7 

« Description of the Related Art 

[0002] Figure 1 1s a schematic cross section of one example of a conventional ceramic discharge lamp which has a 
discharge vessel 3 of translucent ceramic with an arc tube part 1 and hermetically sealed tube parts 2 which are joined 
to the arc tube part 1 . In the arc tube part 1 . there are a pair of discharge electrodes 4 opposite one ^mSSmlSS 

9 ? . e,ectrodes 5 are inserted into hermetically sealing components 6. A hermetically sealed arrangement 
.s obtained by frittrng-welding of these components 6 in the tube part 2. In Figure 1. an outer lead 7 KwZtaSS 
into each o the components 6. The ceramic discharge lamp with this arrangement is described, for example in Japa- 
nese patent disclosure document SHO 61-220265. »'««pa 
20 [0003] The component 6 in this discharge lamp is made of a conductive cermet, which is obtained by sintering of 
ceramic powder and metal powder, and is hermetically welded by a glass frit (not shown in the drawing) in the tube part 

Srn^lSTf P0Wder 1 , ° r ° l ! tainin9 W8 C6rmet iS 83016 material as ,he translucent ceramic Rising 'he 
discharge vessel 3, for example, polycrystalline aluminum oxide powder 

* [0005] Molybdenum powder or tungsten powder is used as the metal powder. To ensure the conductivity necessary 
S™^?? ? * ! com P° nen t *>' the entire cermet is contained in a percentage by volume of 30 to 60% 
[0006] Metals such as molybdenum and tungsten which are contained in the cermet have a smaller coefficient of liner 
expans.on than a ceramic like aluminum oxide. The coefficient of linear expansion of the cermet which comprises the 
component 6 is therefore less than the coefficient of liner expansion of the ceramic by itself which comprises the cer- 

«> met. Th.s means that when using the same material as the translucent ceramic comprising the discharge vessel 3 for 
the ceramic comprising the cermet, the coefficient of linear expansion of the cermet to be obtained is less than the coef- 
ficient of linear expansion of the translucent ceramic comprising the discharge vessel 3 

[0007] As a result, the following disadvantage arises when the hermetically sealing components are formed, for exam- 
pie. from a conductive cermet based on aluminum oxide-molybdenum, fritting-welding of these hermetically sealing 
m ^ ne ^ S ,° n d,schar 9 e vessel of translucent aluminum oxide ceramic is performed, and thus a discharge lamp 
is produced. In particular, either in the cooling process in fritting-welding or soon after use of the lamp commences i e 
within a few hundred hours after starting of discharge lamp operation, cracks form at the welded sites due to the differ- 
ent coefficente of thermal expansion of the material components of the hermetically sealing components and the dis- 
cnarge vessel. * w 

o 

Summary of the Inventinn 

♦h! 081 J he -TT" WaS d6Vised t0 e,iminate the **• described de,ect in the prior art. Therefore, a first object of 

• Irfnln^H 15 L° T * *** haS * COefficient <* ,inear ^P 3 ™ 0 " for a hermetically sealing com- 
. ponent of a discharge lamp of ceramic which can be easily produced and which inherently has a high hermetically seal- 

incj property. 

[0009] A second object of the invention is to devise a discharge lamp of ceramic in which a sufficiently hermetically 
desI^bScermet * ^ bV hermetical1 '- sealin 9 components of the above 

' Erf*.™ h 8 ^^ 0 " documen,s - * e expression "average coefficient of linear expansion" means the average 
S to Jis R 3 1 02- C 19TO ^ eXPanSi ° n 31 25 10 350 ° C - ThiS C ° effiCient 0< Hnear expanSi0 " was dete rmined accord- 

™ ? 6 ^ f j *f are acNeVed accordance with the invention by the cermet having an aluminum oxide 
^^££12" r 1 COmponent a component for modifying the coefficient of linear expansion, which is formed 
of a metal ox.de other than aluminum oxide and silicon dioxide, and a metal component with a smaller coefficient of lin- 
ear expansion than aluminum oxide. 

L°!H 2 ! • !H e ° bjeCtS ° f * 8 inV6nti0n are ' furthermore - advantageously achieved in that the silicon dioxide component 
is contained in a percentage by volume of 5 to 30% in the above described cermet. 
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[001 3] The objects of the invention are, moreover, advantageously achieved in that the average coefficient of linear 
expansion of the above described cermet is 5.6 x 10' 6 to 7.6 x 10" 6 (1/K). 

[0014] In a discharge lamp of translucent ceramic which has a discharge vessel with an arc tube part and hermetically 
sealed tube parts which are joined to the arc tube part, in which in the arc tube part there are a pair of discharge elec- 
trodes opposite one another, and in which a hermetically sealed arrangement is obtained by fritting-welding of hermet- 
ically sealing components onto the hermetically sealed tube parts, in the hermetically sealing components the base 
parts of the upholding parts of the electrodes being inserted, on the tips of which the discharge electrodes are located 
the object of the invention is, furthermore, achieved in that the hermetically sealing components are formed of the above 
described cermet. 

[001 5] In a discharge lamp of translucent ceramic which has a discharge vessel with an arc tube part and hermetically 
sealed tube parts which are joined to the arc tube part, in which furthermore in the arc tube partlhere are a pair of dis- 
charge electrodes opposite one another, and in which a hermetically sealed arrangement is obtained by fritting-welding 
of cylindrical or disc-shaped hermetically sealing components onto the outer faces of hermetically sealed tube parts in 
the hermetically sealing components the base parts of the upholding parts of the electrodes being inserted on the tips 
of which the discharge electrodes are located, the object of the invention is, moreover, achieved in that the hermetically 
sealing components are formed of the above described cermet. 

[001 6] By composition from an aluminum oxide component, a silicon dioxide component, a component for modifying 
the coefficient of linear expansion which consists of a metal oxide other than aluminum oxide and silicon dioxide and a 
metal component with a smaller coefficient of linear expansion than aluminum oxide, a cermet is obtained with a coef- 
20 ficient of linear expansion which is identical or is similar to that the translucent ceramic which is advantageously used 
as the material of the discharge vessel. The reason for this is that, by modifying the content of the component contained 
for modifying the coefficient of liner expansion which consists of a metal oxide other than aluminum oxide and silicon 
dioxide, the coefficient of linear expansion of the cermet to be obtained can be modified. 

[001 7] In particular, by using silicon dioxide as the essential component, at a low sintering temperature a cermet can 
be obtained which inherently has to a sufficient degree a higher hermetically sealing property than in the'case in which 
no silicon dioxide is used. 

[001 8] By using the above described cermet for the hermetically sealing components of a ceramic discharge lamp it 
is possible to effectively prevent cracks from forming at the locations where fritting-welding to the hermetically sealed 
tube parts of the discharge vessel took place. Furthermore, a ceramic discharge lamp with a long service life can be 
obtained. In this case, it is desirable for the hermetically sealed components to be cylindrical or disk-shaped and to be 
frit-welded with the outer faces of the hermetically sealed tube parts. 

[0019] These and further objects, features and advantages of the present invention will become apparent from the 
following description when taken in connection with the accompanying drawings which, for purposes of illustration only, 
show several embodiments in accordance with the present invention. 

35 

Brief Description of the Drawings 
[0020] 

Fig. 1 is a schematic cross section of one example of a conventional ceramic discharge lamp; 
Fig. 2 is a schematic cross-sectional view of an example of a ceramic discharge lamp in accordance with the 
present invention; 

Fig. 3 is a schematic cross section of another example of a ceramic discharge lamp according to the present inven- 
tion. 

Detailed Description of the Invpnti^ n 

[0021 ] Fig. 2 is a schematic cross section of an example of a ceramic discharge lamp in accordance with the invention 
in which a discharge vessel 10 has an oval arc tube part 1 1 and hermetically sealed tube parts 1 2 which are joined to 
the arc tube part 1 1 in such a way that they project from opposite ends of the arc tube part 1 1 . The discharge vessel 1 0 
is made of a translucent ceramic. 
[0022] The discharge vessel 1 0 has the following dimensions: 

length: 28 to 40 mm 
55 maximum outside diameter of the arc tube part 1 1 : 4.0 to 10.0 mm 
inside volume: 0.05 to 0.6 cm 3 

outside diameter of the hermetically sealed tube part 12: 1.8 to 2.6 mm 
inside diameter of the hermetically sealed tube part 1 2: 0.3 to 1 .2 mm 
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[0023] Polycrystalline aluminum oxide, polycrystalline ytlrium-aluminum garnet (YAG), polycrystalline yttrium oxide or 
the lite can be used as the translucent ceramic of which the discharge vessel 10 is made. However, among them poly- 
crystalline aluminum oxide is preferred. s ,w 
[0024] In this discharge vessel 10. the arc tube part 1 1 and the hermetically sealed tube parts 12 are joined integrally 

s toone another. However, the form of the discharge vessel 10 and the methods for its production methods are not lim- 
ited. For example, one end of the component for forming the hermetically sealed tube part can be inserted at a time into 
openings on the two ends of the component forming the arc tube part, and in this way. a component for forming the dis- 
charge vessel can be produced, one of the ends of the components for forming the hermetically sealed tube parts can 
be hardened and attached when the component forming the discharge vessel is sintered, and thus the hermetically 

10 sealed tube parts can be joined to the two ends of the arc tube part. 

[0025] Within the arc tube part 1 1 of the discharge vessel 10 there are a pair of opposed discharge electrodes 21 
These discharge electrodes 2 1 extend from the arc tube part 1 1 . through the inside of the tube parts 12 and project from 
the tube parts 12. The discharge electrodes 21 are produced by one end of the upholding parts 22 of the electrodes 
being wound with an electrode spiral. 

75 [0026] In the upholding parts 22 of the electrodes 21 , in an area from which the side of the end is removed i e from 
the area which is present in the tube part 12, as far as the other end. there is a sleeve 23. The base part of the upholdino 
parts 22 of the electrodes which is provided with the sleeve 23 is inserted on the side of the inner face of a hermetically 
sealing component 24 which is located on the outer end of the discharge electrode 21 and which is made cylindrical 
On the side of the outer face of this hermetically sealing component 24, an end of an outer lead pin 25 which extends 

20 to the outside is inserted. An electrode module is formed by the discharge electrodes 2 1 . the upholding parts 22 of the 
electrodes, the sleeves 23. the hermetically sealing components 24 and the outer lead pins 25. 
[0027] In Fig. 2. a frit-sealing body 30 is located between the outside face of the tube part 12 and the inside face of 
the hermetically sealing component 24. The component 24 is frit-welded to the outer face of the tube part 12 via this 
frit-sealing body 30. In this way. the position of the discharge electrode 21 is fixed and a hermetically sealed arrange- 
rs ment is formed. In this case, as the frit-sealing body, a material can be used which is based on an oxide of the rare 
earths - aluminum oxide - silicon dioxide and the like. 

[0028] By means of this arrangement in which the component 24 is f rH-welded to the outer face of the tube part 1 2 of 
the component 24. in a discharge vessel with hermetically sealed tube parts with a small diameter, such as for exam- 
ple with an inner diameter of less than or equal to 0.8 mm. a hermetically sealed arrangement can be reliably formed 

30 and a discharge lamp of ceramic with a small shape can be effectively produced. 

[0029] In the above described example, the upholding parts 22 of the electrodes are made of tungsten wire with a 
diameter of 0.15 to 0.5 mm, for example, and the outer lead pin 25 is made of a tungsten wire, a molybdenum wire or 
a wire of a metal from the platinum group with a diameter of. for example, 0.2 to 0.7 mm. The electrode spiral with which 
the tip area of the upholding parts 22 of the electrodes is wound is formed of a tungsten wire with a diameter of for 

35 example, 0.06 to 0.3 mm. 

[0030] The outer diameter of the sleeve 23 fits within the inner diameter of the tube part 1 2. It is desirable that the 
inner diameter of the sleeve 23 has a size which fits together with the diameter of the upholding parts 22 of the elec- 
trodes. It is especially preferred that the difference between the outer diameter of the sleeve 23 and the inner diameter 
of the tube part 12 is small. It is desirable that it is specifically 0.12 mm. In this way, the distance between the two is 
40 relatively small, and it becomes possible to keep the amount of the added material which penetrates and condenses 
here small. 

[0031] For the material of the sleeve, it is possible to use a ceramic with a coefficient of linear expansion which is iden- 
tical or similar to the coefficient of linear expansion of the translucent ceramic which forms the discharge vessel 10 
such as. for example, polycrystalline aluminum oxide, polycrystalline YAG. polycrystalline yttrium or the like 

45 [0032] The cermet used in accordance with the invention contains an aluminum oxide component, a silicon dioxide 
component, a component for modifying the coefficient of linear expansion which is made of a metal oxide other than 
aluminum ox.de and silicon dioxide, and a metal componenl with a smaller coefficient of linear expansion than alumi- 
num oxide. By means of this measure, a cermet with an average coefficient of linear expansion in the range from 5 6 x 
10 to 7.6 x 10 (1/K) can be obtained which is matched to the translucent ceramic which is used as the material for 

so the discharge vessel. 

[0033] In the invention, the aluminum oxide component is the base material of the cermet. Its content in the conductive 
cermet is a percentage by volume from 1 5 to 60%. 

[0034] The silicon dioxide component is an effective component because it inherently exerts only minor influences on 
the average coefficient of linear expansion of the cermet and even at a low sintering temperature, a cermet can be 
55 obtained with a sufficiently sealing action. The silicon dioxide content in a conductive cermet is. for example a percent- 
age by volume from 5% to 30%. In the case of an extremely low content of the silicon dioxide component, a sufficiently 
high sealing action at a short sintering time of roughly 5 minutes cannot be obtained. To obtain a sealing action it is 
necessary to sinter at least 20 minutes at 1700°C. In the case of an overly large content, on the other hand, the sealing 
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action increases, but a vitreous phase forms; this causes deformation during sealing 

IZL^ZTf "J"! fyin9 the COeffiCient ° f linear expansion which is formed ° f a metal oxide other than 
hpZ a £ rl a ^ S, " COn d ' 0X,de mo * ieS the avera 9 e coe « icient of linear expansion of the obtained cermet and^s 
heremafter called "the component for modifying the coefficient of linear expansion." This component suDDressesthP 

££££ ^ - Hnear • P "* n ^ iS — » ,he -ponenVS;^ 

A K me ?' 0Xide ° r .f ° eramiC Which the average ^^nt of liner expansion is greater than that of aluminum 

- magnesium oxide (coefficient of linear expansion: 13.3 x 1(T 6 (1/K) 

- magnesium-aluminum oxide (coefficient of linear expansion: 8.4 x 1 0 6 (1/K) 

- yttrium oxide (coefficient of linear expansion: 7.8 x 10" 6 (1/K) 

- lanthanum oxide (coefficient of linear expansion: 7.7 x 10" 6 (1/K) 
is - an oxide of the rare earths. 

[0038] The content of the component for modifying the coefficient of linear expansion in a conductive cermet is for 
SZ aperCe t nt f 9e by VOlume from 5 to «°* the «"«•* differing depending^ the mater,7 * ** 

«. JE? »,k 7 """P 0 " 6 " 1 *** a smaller coefficient of linear expansion than aluminum oxide (hereinafter called 
Zned COmP ° nenr) fe ^ eSSentia ' COmP ° nent <0r impartin9 a certain to theTe^et to bl 

ScoSrtf y " ^ ,0 " 0Win9 m6talS ^ 3 W9h me ' tin9 P0,nl are ° f materials which <*" be ™* « *e 

25 - tungsten (coefficient of linear expansion: 4.6 x 1 0" 6 (1/K) 

- tantalum (coefficient of linear expansion: 6.5 x10" 6 (1/K) 

- molybdenum (coefficient of linear expansion: 4.9 x 10 -6 (1/K) 
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S ,J he C TTJJ the metal com P° nent in a conductive cermet is, for example, a percentage by volume from 30 
to 60%, the content differing depending on the material 

Klum e T a ZHh! U,fiCient in 3 cermet t0 be obtained, in practice, at least 30% by volume relative to 

total volume of all of the components of this cermet is necessarily constituted by a conductive material In the case n 
wh,ch the content of the metal component is a percentage by volume of less than 30% it is S*H ntisary^at a 

2 least 5T of the oomponant for the ***** of S"o?a d 

«lnln 5 the conducive metal component and of the component for modifying the coefficient of I near 

STce^^^ 

[0043] The coefficient of linear expansion of the cermet to be obtained is not clearly fixed by the coefficients of linear 
3*onofth^ 

5f£? '* near "T" * the cermet to be °°tained. ■ ^ therefore necessary to change the percentage O "tne 

ZSth^S 6 ; ^ * eSPeCiaNy thS Pr0p0rti ° n ° f 4,16 a,uminum oxide com P° nen t «* C K corr^nent for 
modifymg the coefficient of linear expansion in different ways, to modify the cermet in practice, and based on the date 

6ntS .* T 6XpanSi ° n ° f the ^P 0 ™ 48 to dete ™ na « 0Pti™m proportion for^se 

Srorn^ 

IT 5 ) T !l!!!, era9e coef,icient of linear expansion of the translucent ceramic from which the discharge vessel 10 is 
L Foi . ^ ° n ,h ! 0th6r hand d6pendin s 9 0n ^ Pr0duct,0n method - ite de ^ty, its cr^SSSTSd 52 
Sc?yste,^ x T^^^ 

E «f ml^T? ° f inVenti ° n < theref ° re h3S an average coefficient of linear exDansion w hich is identical or similar 
to that of the translucent ceram,c of the discharge vessel 1 0. By using this cermet as the material of the hermetS llv 

ably prevented from form.ng at the locations where the hermetically sealed tube parts 12 are welded to ^he^et!cal v 
sealing components 24 of the discharge vessel 10. Furthermore, a ceramic discharge vessel can forth! ™£ £ 

SET "5? 9 re,iaWy hi9h hermetiCa " y Seal&d arran9ement ' and a >on7s^foe We ^ * 

[0047] This means that an advantageous state can be easily accomplished in which the difference between tt,P 

age coeff .cent of Hnear expansion of the translucent ceramic from which the discharge vesseMO is formed is Shan 
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rv6, 



or equal to 1 .0 x 10" 6 (1/K). In this way, cracks can be effectively prevented from forming at the locations where the her- 
metically sealed tube parts 12 are welded to the hermetically sealing components 24 of the discharge vessel 10 Fur- 
thermore, a reliably high hermetically sealed arrangement can be produced. 

[0048] Fig^3 is a schematic cross section of the arrangement of an example of a metal halide lamp of the double tube 
type in which a ceramic discharge lamp according to the present invention is used as the inside tube 
[0049] In the metal halide lamp shown in Fig. 3, there is an inside tube 50 which consists of the ceramic discharge 
lamp of this inverrtion (for example, of the discharge lamp 10 shown in Fig. 2) in an outside tube 51. The outside tube 
51 of the metal hal.de lamp has. on one end. a residue of an outlet tube 53 while on the other end there is a pinch sealed 
foot area 55 .nto which a molybdenum foil 54 has been inserted. The outside tube 51 is formed of fused silica glass or 
hard glass. The inside of the outside tube 51 is under a vacuum by evacuation. 

[0050] In Fig. 3 supply leads 56 are electrically connected via the molybdenum foils 54 and inside leads 57 to the 
outer lead pin 25 of the inside tube 50 (ceramic discharge lamp 1 0). 

[0051 ] A getter 58 of Zr-AI alloy is spot welded with a holding device (not shown) which is located inside the outer tube 

01 . 

[0052] The hermetically sealing components 24 which have been obtained from the cermet according to the invention 

are not limited to toe arrangement shown in Fig. 2. but they can also be used, for example, in the hermetic arrangement 

£Z£ In , 9 u Furthermore ' in the arrangement shown in Fig. 2 the sleeves 23 are not absolutely necessary. 

PS . 5 ri," 9, inVenti0n is fur1her described usin 9 several embodiments. The invention is however not 
limited to these embodiments. 

(Production example 1) 

[0054] 45 percent by volume of aluminum oxide powder with an average grain size of 2 microns. 1 0 percent by volume 
of silicon dioxide powder with an average grain size of 1 micron. 5 percent by volume of magnesium oxide powder with 
an average grain size of 5 microns and 40 percent by volume of fine molybdenum powder with an average grain size of 
?nn B « Cr °^ W6re mtad J " d Sub j ected to impaction. In this way, a compacted body was produced from this mixture. 
[0055] This compacted body was heated at 1 700'C for five minutes and was thus sintered. In this way, a sinter body 
(cylinder with a diameter of 1.8 mm and a length of 5 mm) was produced from the cermet in accordance with the inven- 
tion based on AfeCVSiC^-MgO-Mo. 

(Production examples 2 to 5) 

[0056] As is illustrated using Table 1 , besides changing the content of the respective component, a sinter body was 
produced in the conventional manner from the cermet according to the invention based on AI 2 0 3 -SiO r MgO-Mo. 

(Production example 6) 

[0057] 25 percent by volume of aluminum oxide powder with an average grain size of 2 microns. 1 0 percent by volume 
of silicon dioxide powder with an average grain size of 1 micron, 25 percent by volume of dysprosium oxide powder with 
an average grain size of 0.5 microns and 40 percent by volume of fine molybdenum powder with an average grain size 
mnir^" 5 W6re m ' Xed 3nd SUbj6Cted t0 com P action - ln this way, a compacted body was produced from this mixture 
[0058] This comparted body was heated at 1 700°C for five minutes and was thus sintered. In this way. a sinter body 
was produced from the cermet in accordance with the invention based on A^Og-SiOz-DvgCVIvlo. 

(Comparison production example) 

[?°^ 9 !. ^ eS ' deS the faCt that n0 silicon dioxide was used - a sinter ^ was Produced from the cermet based on AI,Cv 
MgO-Mo for comparison purposes in the same way as in production example 1 . 

(Production example for information purposes) 

[0060] Besides the fact that a compacted body was heated and sintered at 1900°C for five minutes, a sinter body was 
produced from the cermet based on AI 2 0 3 -MgO-Mo for comparison purposes in the same way as in the comparison 

"Ac* 1 1 llj\ C ■ 

[0061] In the respective cermet sinter body obtained in the above described manner, the specific electrical resistance 
was measured using the tetrode method and the coefficient of linear expansion was measured using a measurement 
device for a coefficient of linear expansion. In this way the avenge coefficient of linear expansion was determined Table 
1 shows the result. 
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Table 1 





Cermet composition: (Mixing ratio) 
(%byvol.) 


Elect, resistance 


Aver. coef. of linear exp. 


Production example 1 


AI 2 0 3 -Si0 2 -MgO-Mo (45 : 10 : 5 : 
40) 


2883 


7.0 


Production example 2 


AI 2 0 3 -Si0 2 -MgO-Mo (40 : 10 : 10 : 
40) 


2513 


7.0 


Production example 3 


AI 2 0 3 -Si0 2 -MgO-Mo (35 : 10 : 15 : 
40) 


3119 


6.6 


Production example 4 


AI 2 0 3 -Si0 2 -MgO-Mo (30 : 10 : 20 : 
40) 


1627 


5.8 


Production example 5 


AI 2 0 3 -Si0 2 -MgO-Mo (25 : 10 : 25 : 
40) 


1287 


5.7 


Production example 6 


AI 2 0 3 -Si0 2 -Dy 2 0 3 -Mo (25 : 10 : 25 : 
40) 


1200 


6.3 


Comparison prod, example 


AI 2 0 3 -MgO-Mo (20 : 40 : 40) 


652 


6.5 | 
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(Embodiment 1) 

[0062] A metal halide lamp of the alternating current type (rated output: 20 W) with the arrangement shown in Fiq 2 
was produced under the conditions described below. 

[0063] A discharge vessel 10 was produced from polycrystalline aluminum oxide (average grain size- roughly 30 
microns, average coefficient of linear expansion: 6.6 x 1 0* 6 /K) with a total length of 30 mm, a maximum outside diameter 
of the arc tube part 11 of 5.8 mm, a thickness of the arc tube part 1 1 of 0.5 mm, an inside volume of the arc tube part 
11 of roughly 0. 1 cm , an inner diameter of the hermetically sealed tube parts 1 2 of 0.75 mm, and an outer diameter of 
. the tube part 12 of 1 .8 mm. 

[0064] After inserting the base parts of the upholding parts 22 of the electrodes which are provided with sleeves 23 
on the inner faces of the hermetically sealing components 24, the ends of the outer lead pins 25 were inserted onto the 
outer faces of the components 24. This yielded an electrode module composed of the discharge electrodes 21 the 
upholding parts 22 of the electrodes, the sleeves 23, the hermetically sealing components 24 and the outer lead pins 

[0065] Here, upholding parts 22 of the electrodes of tungsten wire with a diameter of 0.2 mm and a lenqth of 1 3 mm 
were used. 

[0066] The electrode spiral comprising the discharge electrode 21 was formed by winding tungsten wire with a diam- 
eter of 0.08 mm. There were six turns. 

[0067] Sleeves 23 of polycrystalline aluminum oxide with an outside diameter of 0.72 mm, an inside diameter of 0 23 
mm and a length of 5 mm are used. 

* .!! ntered ***** ( c y |inder a diame *er of 1 .8 mm and a length of 5 mm) produced from the cermet based 
nent 24 2 Wh ' Ch "** 0bteln * h the P roduction exam P le 1 was «ed for the hermetically sealing compo- 

[0069] Outer lead pins 25 of tungsten wire with a diameter of 0.3 mm were used. 

/n°y° ] -m ? « ar l tUbe Paft 1 1 W3S fiHed With 2 5 m9 mercury " 3 2 m 9 of iodide bound t0 dysprosium-thallium-sodium 
{Dyl 3 -TII-Nal) with a weight ratio of 33:10:57 and argon gas with a filling pressure of 13 kPa. The outer faces of the tube 
parts 12 and the inner faces of the components 24 were adjoined to one another via a frit ring (based on Dy 2 0 3 -AloO,- 
S.0 2 , average coefficient of linear expansion: 7.0 x 10 6 /K. inside diameter: 0.8 mm, outside diameter- 2 0 mm thick- 
ness: 1 1 mm). In th,s way, there was an electrode module in the discharge vessel 10 (distance between the discharge 
electrodes: 3.0 mm). Next, the frit ring was heated to 1700°C and thus subjected to frit-welding. Thus, a hermetically 
sealed arrangement was formed and the discharge lamp of the invention was produced. 

[0071] In the discharge lamp of the invention obtained in this way. the locations where the tube parts 12 of the dis- 
charge vessel 10 are welded to the components 24 were studied. No cracks could be detected. Even after 1000 hours 
of being turned on and off at intervals of 15 minutes on and 15 minutes off, no cracks could be detected at these loca- 
tions. The starting voltage was roughly 750 V. 
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(Embodiments 2 to 6) 



IS I 6 ?"!? 8 feC I 1,131 thS respective sinter ^ P rodu ced from the cermet which was obtained in production 
21 t0 6 W9$ USed 33 4,16 hermetical| y sealin ° component, a discharge lamp according to the invention was pro- 
duced in the same way as in embodiment 1 . 

[0073] In each of the discharge lamps which were obtained in this way, the locations where the tube parts 12 of the 
discharge vessel 10 are welded to the components 24 were studied. No cracks could be detected. Furthermore even 
these lo'Sions °" °" COnditions as in the firet embodiment 1 . no cracks could be detected at 



(Comparison example 1) 

[0074] Besides the fact that the sinter body of the cermet based on AI 2 0 3 -MgO-Mo which was obtained in the com- 
panson production example was used as the hermetically sealing component, a discharge lamp was produced in the 
same way as in the first embodiment 1 for comparison purposes. 

10 TX T 116 T Wed SitSS " ere Studied in the dischar 9 e lam P opined in this way. No cracks could be detected at the 
Tttont^ 

(Example 1 for information purposes) 

[0076] Besides the fact that a compacted body of the cermet based on AI 2 0 3 -MgO-Mo which was obtained in the pro- 
duction example for information purposes was used as the hermetically sealing component, a discharge lamp was pro- 
duced in the same way as in embodiment 1 for comparison purposes. 

[0 °IZL T he ^' d f d Sil6S W8re studied in the dis charge lamp obtained in this way. No cracks could be detected at the 
welded sites. The lamp had been operated under the same conditions as in comparison example 1 
[0078] It can be concluded from the above described embodiments 1 to 6 that, in accordance with the invention a 
cermet can be obtained which has an average coefficient of linear expansion which is identical or similar to that of the 

S? 6 ? C t t ram ' C 8nd WhiCh iS SUitab,e 38 the hermetica "y sealin 3 components of a ceramic discharge lamp 
[0079] Furthermore, it is apparent that, by the feature of the invention that a silicon dioxide component is contained 
even upon sintering at a low temperature of 1700-C. the resulting cermet has a sufficient sealing action. On the other 
hand. .1 is apparent that, in the case of not using the silicon dioxide component, the cermet sintered at 1 700°C in com- 
parison example 1 does not have a sufficient sealing action, unless the sintering is produced at a high temperature of 
1900°C, as in the example for comparison purposes. 

Action of the invention 

[0080] By the composition from an aluminum oxide component, a silicon dioxide component, a component for modi- 
fying the coeff ,c,ent of linear expansion which is formed of a metal oxide other than aluminum oxide and silicon dioxide 
and a metal component with a smaller coefficient of linear expansion than aluminum oxide, a cermet can be obtained 
with a coefficient of linear expansion which is identical or similar to the coefficient of linear expansion of a translucent 
ceramic, which is advantageously used as the material of the discharge vessel " 
[0081] This is because, by modifying the content of the contained component for modifying the coefficient of linear 

ST , f/T ed . 0,a metel 0Xide ° ther tha " alumini,m oxkJe and silicon dioxide ' tha coefficient of liner expan- 
sion of the cermet to be obtained can be modified. 

[0082] In particular, by using silicon dioxide as the essential component, even at a low sintering temperature, a cermet 
w^no^ 

[0083] By using the above described cermet for the hermetically sealing components of a ceramic discharge lamp it 

ca lv ^"Z'^ 25 « V h PreV6nt fr ° m formin9 3t the ,0Cati0ns where ^welding with the hermef- 
We cant W S 6 *"* ^ Fur,hermore ' a ceramic charge lamp with a long service 



Claims 
1. 



^l^T' 5 '" 9 3n a ' UminU T ° Xide com P° nent ' a si| ic°n dioxide component, a component for modifying the 
coeff cent of linear expansion which is formed of a metal oxide other than aluminum oxide and silicon dioxide and 
a metal component with a smaller coefficient of linear expansion than aluminum oxide. 
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4. Discharge lamp of translucent ceramic comprising a discharge vessel with an arc tube part and tube parts which 
are joined to opposite ends of the arc tube part, a pair of opposed discharge electrodes Le a^tbe and ater 
met,cally sealing arrangement formed of hermetically sealing components which have been frrt-wTwedTntoTe 

2 ES? I*"?"* seal ? e tube parts: wherein upho,din9 parts - on *• ° f which 

trades are located, have base parts that are located within the hermetically sealed components- wherein the her- 
met,ca..y seahng components are formed of a cermet comprising an aluminum oxide component a s!, con dfoxide 
component, a component for modifying the coefficient of linear expansion which is formed of a metal oxWe oTer 
>s SnuZde * ^ * ^ * Sma " er * NneaT^sfontn 

5. Discharge lamp of translucent ceramic as claimed in claim 4. wherein the hermetically sealed components are 
cyhndncal and form a hermetically sealed arrangement with outside faces of the hermetically seaSTbe p^s 

20 6. Discharge lamp of translucent ceramic as claimed in claim 4. wherein the hermetically sealed components are disk- 
shaped and form a hermetically sealed arrangement with outside faces of the hermetically sealed Tbe^rte 

is a percentage by volume of from 5 to 30% of the total volume 

25 

8. Discharge lamp as claimed in any of claims 4 to 7, where the average coefficient of linear expansion in a tempera- 
ture range of from 25° to 350° C is 5.6 x 10~ 6 to 7.6 x 10" 6 (1/K). xempera 
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